We have studied the change of expected performance of the Advanced Light Source storage ring at LBL for the (design) nominal and maximum energy of 1.5 and 1.9 GeV respectively. Furthermore, we have also studied a possible increase to 2.3 GeV by modeling the change of dynamical aperture caused by saturation of the magnets. Independently, we have also modeled the beam's trajectory at injection. Comparison with bpm data from early storage ring commissioning led to the diagnosis of a major lattice error due to a short in a quadrupole, which was rectified leading to stored beam of 60 tums.
I. INTRODUCTION
Using magnet measurement data, the dynamic aperture was estimated for the ALS storage ring at the nominal energy of 1.5 GeV. By extrapolating magnet currents, multipole errors for quadrupoles were determined and used to estimate the dynamic aperture at 1.9 GeV and 2. 3 GeV. Random magnet displacements of 150 pm rms were used as well as random roll errors (100 pad rms for quadrupoles, 50 pad rms for bending magnets, 200 prad rms for sextupoles). The results are discussed in Section 2. Independently, in Section 3, we present the results from modeling of the trajectory of the beam injected into the storage ring. Comparison with bpm data from early commissioning-led to the diagnosis of a major lattice error leading to the first circulating beam with 60 tums. All the simulations were done using TRACY [ 13.
DYNAMIC APERTURE AS A FUNCTION OF

ENERGY
A. Dynamic aperture at I5 GeV Magnet measurements for 1.5 GeV provide the multipole errors needed to estimate the dynamic aperture. The dynamic aperture shown in Figure 1 is essentially determined by magnet misalignments due to their symmetry breaking effects on the lattice, leading to enhancement of the non-linear effects. This is due to the rather large amplitude dependent tune shifts Rms gradient errors in quadrupoles and bending magnets were obtained by scaling the 1. 5 GeV values by a factor of 2, suggested from magnet measurements at 1.9 Gev and similarly for the sextupoles. Systematic multipole errors for bending magnets and quadrupoles were obtained by interpolation of measured values at different currents. Figure 2 shows that the dynamic aperture is reduced mainly in the verrical plane from 11.2 mm to 6.6 mm. 
C. Dynamic aperture at 2.3 GeV
Rms gradient errors in quadrupoles and bending magnets were obtained by scaling the 1.9 GeV values by a factor of 2 and I similarly for the sextupoles. Systematic multipole errors in bending magnets and quadrupoles were obtained by extrapolation of currents and multipole errors using data from measurements at lower energies. The aperture in the vertical plane decreases to 4.8 mm. 3 Gev. The three presented cases are using the same pseudorandom number seed. The maximum dynamical aperture was found to be fairly seed independent, which is not the case for the detailed structure of the curve, due to variation of excited resonances.
MODELING OF THE REAL LATTICE
At the time bpm data became available the beam in the storage ring was circulating for only a few turns. Since the bpm system has been designed to also record turn by turn data [3] it is possible to analyze the trajectory of the injected beam. Modeling of the data indicated a gradient error at one or possibly two different locations in the lattice. This was confirmed by R. Keller (assisted by the ALS operations team), within a few hours, as a short in a quadrupole magnet. Correction of the error led immediately to the first beam Eirculating for 60 turns. The following analysis is straightforward but nontrivial due to the limited performance Df the bpm:s at this time, i.e. 1-2 mm accuracy down to 5 mm for large displacements in both planes, due to limited dynamical range and input threshold in the electronics.
The model was calibrated by using the bpm:s in sector 1 to 6 (out of 12) since the beam makes it smoothly half a turn but is lost at roughly 2/3 of a turn. An 8 parameter least square tit of the data gives for the initial conditions One finds little improvement when magnet misalignments based on survey data are added to the model. This is due to the large excursions made by the injected beam. It is therefore irrelevant for the continued analysis.
When sector 7 and 8 are included the rms deviations between bpm data and model increase to 0.28 mm and 0.31 mm. Note that we are adding 16 more data points and would expect the rms values to decrease. Something is clearly wrong within these two sectors, see Figure 5 . We conclude that major deviations between bpm data and model start to show up at bpm number 58. However, a kick of a few mad has to propagate a few meters to show up as a displacement on the bpm:s. The lattice error might well be upstream of this point. The first kick is negligible, i.e. no major change of the rms deviations was found (within the expected accuracy) if it was left out. We have therefore located the problem to SR 8 QFA 1 and SR 8 QFA 2. We conclude from the simulations that it is clear that kicks in QF, QD and the bends can not reproduce the bpm data in sector 8. On the other hand, by adding kicks at SR 8 QFA 1 and SR 8 QFA 2 we can restore the agreement between bpm data and model to the expected level. Note, that we have limited statistics downstream of these magnets.
It is possible to obtain some information of the nature of the field error (dipole, gradient etc.) by analyzing a second shot which also provides a consistency check. Injection jitter will slightly change the beam initial conditions so that it follows a different trajectory. We computed the necessary 
IV. CONCLUSION
Dynamic apertures studies show a reduction of the dynamical aperture mainly in the vertical plane when the energy is increased from 1.5 to 2.3 GeV. The study was limited to the transverse dynamics. Analysis of bpm data proved to be useful in diagnosing a major lattice error during early commisioning. The error was diagnosed within a few hours, after presentation of the analysis, as a short circuit between two leads to one of the coils for the quadrupole SR 8 QFA 1 immediately leading to 60 turns.
